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optical disk 1 is waited for reaching the prescribed number of 
revolution when the focusing servo is finished. 
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* NOTICES * \ 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Information is set at record and the optical recording regenerative apparatus reproduced or 
eliminated to the optical disk which has two or more recording layers which record the servo layer and 
information that record conditions are recorded beforehand. The light source for servoes which emits light in 
the beam for servoes which irradiates said servo layer, The light source for record playback which emits 
light in the beam for record playback which irradiates said recording layer, A disk revolution means to make 
a predetermined specified speed rotate said optical disk, By the time the rotational frequency of said optical 
disk by said disk revolution means reaches a predetermined rotational frequency later than said specified 
speed The optical recording regenerative apparatus characterized by having the focal control means for 
servoes which becomes said servo layer 1 from the object optical system which makes said beam for servoes 
focus, and the 1st collimator lens. 

[Claim 2] The optical recording regenerative apparatus according to claim 1 characterized by having a 
power adjustment means to perform power setting out of said beam for record playback in the state of 
defocusing to said recording layer after it has the 2nd different collimator lens from said object optical 
system and said 1st collimator lens and the number of revolutions of said optical disk by said disk revolution 
means reaches said predetermined number of revolutions later than said specified speed through said 2nd 
collimator lens. 

[Claim 3] By controlling the location on the optical axis of said 2nd collimator lens After power setting out 
of said beam for record playback by said power adjustment means Said beam for record playback is made 
for said beam for record playback to focus to the predetermined recording layer of said two or more 
recording layers. The optical recording regenerative apparatus according to claim 2 characterized by 
equipping the recording layer of said request with the focal control means for record playback which makes 
said beam for record playback focus after making said beam for record playback rough-focus by making 
said predetermined recording layer into a typical floor to the recording layer of the request of said two or 
more recording layers. 

[Claim 4] Information is set at record and the optical recording regenerative apparatus reproduced or 
eliminated to the optical disk which has two or more recording layers which record the servo layer and 
information that record conditions are recorded beforehand. The light source for servoes which emits light in 
the beam for servoes which irradiates said servo layer, The light source for record playback which emits 
light in the beam for record playback which irradiates said recording layer, A disk revolution means to make 
a predetermined specified speed rotate said optical disk, By the time the number of revolutions of said 
optical disk by said disk revolution means reaches the predetermined number of revolutions later than said 
specified speed by object optical system and the 1st collimator lens, while making said beam for servoes 
focus in said servo layer By controlling the location on the optical axis of the 2nd different collimator lens 
from said 1st collimator lens The beam control means which performs power setting out of said beam for 
record playback in the state of defocusing to said recording layer after the number of revolutions of said 
optical disk by said disk revolution means reaches said predetermined number of revolutions later than said 
specified speed, By controlling the location on the optical axis of said 2nd collimator lens After power 
setting out of said beam for record playback by said beam control means Said beam for record playback is 
made for said beam for record playback to focus to the predetermined recording layer of said two or more 
recording layers. The optical recording regenerative apparatus characterized by equipping the recording 
layer of said request with the focal control means for record playback which makes said beam for record 
playback focus after making said beam for record playback rough-focus on the basis of said predetermined 
recording layer to the recording layer of the request of said two or more recording layers. 

http://www4.ipdl. ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 6/21/2006 



JP,2001-093162,A [CLAIMS] 



Page 2 of 2 



[Claim 5] Said predetermined rotational%equency later than said specified speed is claim 1 characterized by 
being the rotational frequency of an acceleration condition thru/or the optical recording regenerative 
apparatus of any one publication of four. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an optical recording regenerative apparatus and the optical 
recording regenerative apparatus which has the description in the focal control section to a three-dimension 
optical recording medium in more detail. 
[0002] 

[Description of the Prior Art] Although promising ** is carried out in recent years as a super-[ next- 
generation ] high density optical recording medium of record media, such as an optical disk, there is a three- 
dimension optical recording medium as one. 

[0003] If it not only records on the recording layer which has bigger thickness than the depth of focus of the 
laser with which the above-mentioned three-dimension optical recording medium is used to the conventional 
optical recording medium recording information two-dimensional on a recording layer in two-dimensional 
(flat surface), but it records information also in the depth direction of the layer and 1 00 layers are recorded 
in the depth direction, one 100 times [ present ] the recording density of this can be attained easily. 
[0004] although a research report of such a three-dimension optical recording medium is not a thing aiming 
at record and playback — for example, the collection of optical union symposium Kyoto'92 lecture drafts — it 
is indicated by P39-40, collection of 40th applied-physics related union lecture drafts 29 p-B -11, and 29 p- 
B -12. [ in / in a record medium / a disk condition ] 

[0005] Moreover, JP,5-101398,A and JP,7-21565,A are attained to in a focus servo, a tracking servo is 
performed to them, and the equipment which carries out record playback of the information is proposed by 
the three-dimension optical recording medium at them, for example. 

[0006] In above-mentioned JP,5-101398,A, while moving an objective lens in the direction of a layer and 
carrying out the focus of the record playback beam to a desired recording layer by the well-known order 
differential focal gap detecting method to the three dimension optical recording medium which prepared the 
ROM ( Read Only Memorey) layer or WO ( Wright Once) layer, the data condition of each class wrote in 
the medium information or WO layer currently beforehand record on the ROM layer be read, and it be 
suppose that data be manage. 

[0007] Moreover, in above-mentioned JP,7-21565,A, it has two or more laser generating means and two or 
more photodetection means, and while moving the objective lens which carries out the focus of the laser 
beam to a three-dimension optical recording medium on the basis of the guide side of the guide layer used as 
the base of two or more recording layers, it is supposed that it carries out by moving the collimator lens 
prepared in two or more photodetection means of the above [ the focus of each laser beam to two or more 
recording layers ]. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in above-mentioned JP,5-101398,A, since the focus to 
the layer used as criteria is not maintained, access to a ROM layer, WO layer, or a desired recording layer 
must read the layer information which moves an objective lens for whenever [ the / every ], and is prepared 
in focal drawing in and each class, and has the problem that access to a desired recording layer takes time 
amount. 

[0009] Moreover, although JP,7-21 565, A has the publication of the purport on the basis of the guide side of 
the guide layer used as the base of two or more recording layers Since control sequences, such as a focus 
servo, are not indicated at all, for example, the beam is carrying out incidence to the three-dimension optical 
recording medium through both movable objective lenses with movable focus control optical system and an 
objective lens actuator by the focus control actuator, If one of actuators are not being fixed at the time of 
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focal drawing in, it draws and there is a stable problem of being uncontrollable. 

[0010] Moreover, in order to record information on the above-mentioned three-dimension optical recording 
medium, when using temperature-dependent semiconductor laser so that it may be well-known, after 
detecting temperature, power adjustment of a record playback beam will be performed, but in the above- 
mentioned conventional example, if it is not indicated at all and this power adjustment is not performed to 
proper timing, there is also a problem that initial actuation becomes slow. 

[001 1] This invention is made in view of the above-mentioned situation, can perform initial actuation early 
to a three-dimension optical recording medium, and aims at offering a high speed and the optical recording 
regenerative apparatus which can be made to access a desired recording layer certainly for a record playback 
beam. 
[0012] 

[Means for Solving the Problem] The optical recording regenerative apparatus of this invention sets 
information at record and the optical recording regenerative apparatus reproduced or eliminated to the 
optical disk which has two or more recdrding layers which record the servo layer and information that 
record conditions are recorded beforehand. The light source for servoes which emits light in the beam for 
servoes which irradiates said servo layer, The light source for record playback which emits light in the beam 
for record playback which irradiates said recording layer, A disk revolution means to make a predetermined 
specified speed rotate said optical disk, It has the focal control means for servoes which consists of object 
optical system which will make said beam for servoes focus in said servo layer by the time the number of 
revolutions of said optical disk by said disk revolution means reaches the predetermined number of 
revolutions later than said specified speed, and the 1st collimator lens, and is constituted. 
[0013] By making said beam for servoes focus in said servo layer, by the time the number of revolutions of 
said optical disk according [ said focal control means for servoes ] to said disk revolution means reaches 
said predetermined number of revolutions later than said specified speed, to a three-dimension optical 
recording medium, initial actuation can be performed early and makes it possible a high speed and to make a 
desired recording layer access certainly for a record playback beam with the optical recording regenerative 
apparatus of this invention. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is described, referring to 
a drawing. 

[001 5] The block diagram in which drawing 1 shows the configuration of the optical system of an optical 
recording regenerative apparatus with respect to the gestalt of 1 operation of this invention in drawing 1 
thru/or drawin g 1 1 , The block diagram showing the configuration of the optical disk which is the three- 
dimension optical recording medium with which drawing 2 is used for the optical recording regenerative 
apparatus of drawing 1 , The block diagram in which drawing 3 shows the configuration of the servo layer 
of drawin g 2 , and a recording layer, the block diagram in which drawing 4 shows the configuration of the 
collimator lens migration section of drawing 1 , The block diagram in which drawing 5 shows the 
configuration of the 3rd detector of drawing 4 , the block diagram in which drawing 6 shows the 
configuration of the 1st modification of the 3rd detector of drawing 4 , The block diagram in which drawing 
7 shows the configuration of the 2nd modification of the 3rd detector of drawing 4 , the explanatory view in 
which drawing 8 explains an operation of the collimator lens migration section of drawing 4 , The 1st flow 
chart with which drawing 9 explains an operation of the optical recording regenerative apparatus of drawing 
1 , the 2nd flow chart with which drawing 10 explains an operation of the optical recording regenerative 
apparatus of drawing 1 , and drawing 1 1 are the explanatory views explaining an operation of the optical 
recording regenerative apparatus of drawing 1 . 

[0016] As shown in drawing 2 , the optical disk 1 which is the three-dimension optical recording medium 
used for the gestalt of this operation The servo layer 3 which consists of the ROM layer or WO layer 
prepared on the substrate 2, It consists of two or more recording layers 4 which consist of n layers (the 1st 
layer - the n-th layer) prepared on this servo layer 3. The servo layer 3 and each recording layer 4 As shown 
in drawing 3 , the information which is managed by the truck and the sector and is recorded on an optical 
disk 1 is addressed by layer numbenk, track number: 1, and sector number :m, makes a record playback beam 
access a desired field, and record playback is carried out. 

[0017] When the servo layer 3 is a ROM layer, a servo track and management data, such as record playback 
conditions of each recording layer 4, ar^preformatted. Moreover, it is possible to record the record power 
conditions of changing with temperature, tilt conditions, etc. at the time of ejection except that a servo track 
and management data, such as record playback conditions of each recording layer 4, are preformatted, when 
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the servo layer 3 is a WO layer. 

[001 8] Since the transmission of the beam for record playback changes according to the depth of the 
direction of a layer, the record playback conditions of each recording layer 4 consist of exposure conditions 
of the beam for record playback according to each recording layer 4 etc. Moreover, record power conditions 
consist of this adjusted record power in order to adjust record power by initial processing so that it may 
mention later, since temperature dependence is in the semiconductor laser which emits light in the beam for 
record playback. 

[0019] If the cartridge 12 which interpolated the optical disk 1 which consisted of optical recording 
regenerative apparatus 1 1 of the gestalt of this operation as mentioned above is inserted into equipment as 
shown in drawing 1 , a cartridge 12 will be arranged by the loading device which is not illustrated in a 
predetermined location. The cartridge 12 by which loading was carried out to the predetermined location is 
detected by the cartridge detector 13, and this detection signal is outputted to a control circuit 14. 
[0020] If a control program consists of stored ROM15 and CPU16 which performs processing according to 
this control program and the detection signal from the cartridge detector 13 is received, a control circuit 14 
will drive a spindle motor 18 by controlling the actuation circuit 17, and will rotate an optical disk 1 with the 
predetermined specified speed at the time of informational record playback. 

[0021] An optical pickup 20 consists of migration optical-system 20a and fixed optical-system 20b, the 
beam for servoes irradiated by the servo layer 3 of an optical disk 1 emits light from the 1st light source 19 
in fixed optical-system 20b, and this beam for servoes is irradiated by the servo layer 3 of an optical disk 1 
through 1 st collimator lens 1 9a by migration optical-system 20a movable in the direction of a path of an 
optical disk 1 . 

[0022] Moreover, migration optical-system 20a of an optical pickup 20 has the inclination detector 23 which 
consists of a photo detector 22 which receives the return light of the light source 21 for detection which 
carries out outgoing radiation of the inclination detection light for detecting the inclination of an optical disk 
1 , and inclination detection light, and the inclination detector 23 detects the inclination of an optical disk 
from the spot configuration of the return light of inclination detection light, and outputs a detecting signal to 
a control circuit 14. 

[0023] In a control circuit 14, when inclination information is calculated and abnormalities are in the 
inclination of an optical disk 1 based on inclination information from this detecting signal, predetermined 
error processing is performed and a cartridge 3 is discharged from the inside of equipment. 
[0024] Moreover, migration optical-system 20a of an optical pickup 20 The wavelength dependency mirror 
25 which reflects the beam for servoes through 1st collimator lens 19a from the 1st light source 19 in an 
optical disk 1 at a perpendicular (sense which intersected perpendicularly with the direction of a path), The 
objective lens 26 which makes the beam for servoes reflected by the wavelength dependency mirror 25 
condense through quarter-wave length plate 25a, In order to make the condensed beam for servoes focus in 
the servo layer 3, it has the objective le^s actuator 27 which makes an objective lens 26 move in the 
direction of an optical axis. Object optical system is constituted by this objective lens 26 and the objective 
lens actuator 27. 

[0025] In addition, the wavelength dependency mirror 25 has the optical property from which a deflection 
angle differs by the light beam from which the polarization direction which carries out incidence, and 
wavelength differ, and, specifically, the hologram of a polarization dependency is formed in beam 
composition and a prism outgoing radiation side (quarter-wave length plate 25a side) by the impounding 
basin lock prism of a wavelength dependency. 

[0026] The return light from the optical disk 1 of the beam for servoes is detected by the 1st photodetector 
28 through 1st collimator lens 19a through the objective lens 26 and the wavelength dependency mirror 25 
in migration optical-system 20a by fixed optical-system 20b. 

[0027] In fixed optical-system 20b, this 1st photodetector 28 outputs the tracking error signal which 
performs positioning to the focal error signal for servoes and truck in which the focal condition to the servo 
layer 3 of the beam for servoes is shown from the return light of the beam for servoes. 
[0028] This focal error signal for servoes and a tracking error signal are outputted to the location detection 
Fo/Tr control circuit 24, focal information and truck information are generated in the location detection 
Fo/Tr control circuit 24, and focal information and truck information are outputted to a control circuit 14. 
[0029] In a control circuit 14, while controlling the actuation circuit 17 based on this focal information, 
driving the objective lens actuator 27 in migration optical-system 20a, making an objective lens 26 move 
and making the beam for servoes focus in the servo layer 3, the beam for servoes is held on a desired truck 
using truck information. $ 
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[0030] By control of the objective lens actuator 27 based on this focal error signal for servoes, an objective 
lens 26 always maintains the focus condition to the servo layer 3 of the beam for servoes. 
[003 1 ] Moreover, the beam for record playback irradiated by the recording layer 4 of a request of an optical 
disk 1 emits light from the 2nd light source 29 in fixed optical-system 20b, and this beam for record 
playback is irradiated by the recording layer 4 of a request of an optical disk 1 through the wavelength 
dependency mirror 25 and an objective lens 26 through the 2nd collimator lens 30 by migration optical- 
system 20a. 

[0032] Since it is controlling by migration optical-system 20a so that an objective lens 26 always maintains 
the focus condition to the servo layer 3 of the beam for servoes as mentioned above, in order to make the 
beam for record playback focus to the desired recording layer 4, the collimator lens migration section 31 
which makes the 2nd collimator lens 30 move in the direction of an optical axis of the beam for record 
playback is formed in fixed optical-system 20b. The detail of this collimator lens migration section 31 is 
mentioned later. 

[0033] The return light from the optical disk 1 of the beam for record playback is detected by the 2nd 
photodetector 33 through a pinhole 32 through the 2nd collimator lens 30 through the objective lens 26 and 
the wavelength dependency mirror 25 in migration optical-system 20a by fixed optical-system 20b. 
[0034] In this 2nd photodetector 33, the tracking error signal which performs positioning to the focal error 
signal for record playback and truck in which the focal condition to the recording layer 4 of a request of the 
beam for record playback is shown from' the return light of the beam for record playback is outputted. This 
focal error signal for record playback and a tracking error signal are outputted to the location detection 
Fo/Tr control circuit 24, focal information and truck information are generated in the location detection 
Fo/Tr control circuit 24, and focal information and truck information are outputted to a control circuit 14. 
[0035] In a control circuit 14, while controlling the actuation circuit 17 based on this focal information, 
driving the collimator lens migration section 31, making the 2nd collimator lens 30 move and making the 
beam for record playback focus to the desired recording layer 4, the beam for record playback is held on a 
desired truck using truck information. 

[0036] In addition, although [ an optical pickup 20 ] it constitutes where migration optical-system 20a and 
fixed optical-system 20b are separated, it constitutes each part material (element) of the above-mentioned 
migration optical-system 20a and fixed optical-system 20b in one, and is good for the direction of a path of 
an optical disk 1 also as a movable optical pickup in the whole. 

[0037] Moreover, it has the temperature sensor 34 which detects the temperature in equipment, and by the 
detecting signal from this temperature sensor 34, a control circuit 14 adjusts the beam for record playback of 
the 2nd light source 29, and sets up proper record power. 

[0038] As shown in drawing 4 , the collimator lens migration section 31 The optical wedge 42 fixed to the 
holder 41 holding the 2nd collimator lens 30, The 3rd light source 44 which irradiates a light beam through a 
pinhole 43 at an optical wedge 42 (for example, light emitting diode LED), The 3rd detector 45 which 
detects the spot light 48 of the light beam from the 3rd light source 44 into which the optical path was 
changed by the optical wedge 42, It has the collimator lens actuator 46 which carries out attitude actuation 
of the optical wedge 42 with the 2nd collimator lens 30 by the actuation circuit 17, and the LED light 
control circuit 47 which controls the luminescence power of the 3rd light source 45 by the detecting signal 
of the 3rd detector 45 to fixed power. 

[0039] The 3rd detector 45 consists of three light-receiving detection fields, i.e., 1st light-receiving detection 

field 45a, 2nd light-receiving detection field 45b, and 3rd light-receiving detection field 45c, as shown in 

drawing 5 . In addition, a light-receiving detection field as shown not only in the 3rd detector 45 but in 

drawing 6 or drawing 7 may constitute, and PSD (position sensor device) may constitute. 

[0040] As shown in drawing 5 , the spot light 48 of the light beam from the 3rd light source 44 moves the 

optical wedge 42 by the collimator lens actuator 46 by attitude actuation in a 1 st light-receiving detection 

field 45a, 2nd light-receiving detection field 45b, and 3rd light-receiving detection field 45c top. 

[0041] Photo electric translation of the spot light 48 of the light beam from the 3rd light source 44 is carried 

out by 1st light-receiving detection field 45a, 2nd light-receiving detection field 45b, and 3rd light-receiving 

detection field 45c, and the LED light control circuit 47 is outputted to the LED light control circuit 47 as a 

detecting signal, and three detecting signals add the LED light control circuit 47, and it controls the 

luminescence power of the 3rd light source 44 so that an addition signal becomes fixed. 

[0042] Moreover, three detecting signals are outputted also to the location detection Fo/Tr control circuit 24 

(refer to drawing 4 ). While calculating by the formula (1) in the location detection Fo/Tr control circuit 24 

and setting the recording layer 4 (refer to drawing 2 ) of the 1st layer which is an outermost layer of drum as 
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a criteria recording layer An optical wedge 42 30, i.e., the 2nd collimator lens, is made to move with the 
collimator lens actuator 46 so that it may become the value beforehand set up by the formula (2), and the 
focus location of the beam for record playback is rough-moved near the desired recording layer 4. 
[0043] (S2+S3)-S1 (1) 
S2-S1 (2) 

Here, the detection value from S2 and 3rd light-receiving detection field 45c is set [ the detection value from 
1st light-receiving detection field 45a ] to S3 for the detection value from SI and 2nd light-receiving 
detection field 45b. In addition, when the 3rd detector 45 is made into drawing 6 , a formula (1) is set to 11 - 
(S2 a+S2b+S3) SI *\ and a formula (2) is set to ft -(S2 a+S2b) SI ." 

[0044] In a detail, the location detection Fo/Tr control circuit 24 calculates by the formula (1), a control 
circuit 14 controls an actuation circuit in it based on the result of an operation, the collimator lens actuator 
46 is driven, and an optical wedge 42 30, i.e., the 2nd collimator lens, is moved to the location where the 
spot light 48 of the light beam from the 3rd light source 44 exists only on 3rd light-receiving detection field 
45c (it is made to move to the 2nd light source 29 side in drawing 4 ). 

[0045] Hereafter, the spot light 48 of the light beam from this 3rd light source 44 calls the condition of 
existing only on 3rd light-receiving detection field 45c the return condition of the 2nd collimator lens 30. 
[0046] If it will be in a return condition as [ show / in drawing 8 ], the detection value S3 from 3rd light- 
receiving detection field 45c will be set to ,? S3>P1" to the predetermined value PI, and the location 
detecting signal by the formula at this time (1) is set to (S2+S3)-S1=S3>P1, and is outputted to a control 
circuit 14 from the location detection Fo/Tr control circuit 24. <BR> [0047] And it moves so that the 
actuation circuit 17 may drive the collimator lens actuator 46 by control of a control circuit 14 in drawing 4 
and the 2nd collimator lens 30 may be kept away from the 2nd light source 29. The spot light 48 of the light 
beam from [ from the return condition that the spot light 48 of the light beam from the 3rd light source 44 
exists only on 3rd light-receiving detection field 45c ] the 3rd light source 44 will be in the condition of 
having been located on 3rd light-receiving detection field 45c and 2nd light-receiving detection field 45b. 
And detection value S2+S3 from 3rd light-receiving detection field 45c and 2nd light-receiving detection 
field 45b are set to M S2+S3>P1 " to the predetermined value PI . The location detecting signal by the formula 
at this time (1) is set to (S2+ S3)-S1=S2+S3>P1, and is outputted to a control circuit 14 from the location 
detection Fo/Tr control circuit 24. 

[0048] Furthermore, it moves so that the actuation circuit 17 may drive the collimator lens actuator 46 by 
control of a control circuit 14 in drawing 4 and the 2nd collimator lens 30 may be kept away from the 2nd 
light source 29. The spot light 48 of the light beam from [ from the condition to which the spot light 48 of 
the light beam from the 3rd light source 44 was located on 3rd light-receiving detection field 45c and 2nd 
light-receiving detection field 45b ] the 3rd light source 44 will be in the condition concerning 1st light- 
receiving detection field 45a of having been located. And if the location detection Fo/Tr control circuit 24 
detects that the location detecting signal by the formula (1) was set to (S2+S3)-S1<P1, the location detection 
Fo/Tr control circuit 24 will output the focal search-on signal which is a control signal which makes a focal 
search start to a control circuit 14. And the carrier beam control circuit 14 controls the actuation circuit 17 
for a focal search-on signal, the collimator lens actuator 46 is driven, and the focal search based on the focal 
error signal for record playback from the 2nd photodetector 33 is started. Then, the actuation circuit 17 
drives the collimator lens actuator 46 b^ control of a control circuit 14, and the recording layer 4 of the 1st 
layer which is an outermost layer of drum is searched. 

[0049] And both the location detection Fo/Tr control circuits 24 output the focus servo-on signal which is a 
control signal which makes a focus servo start to a control circuit 1 4 after the predetermined time progress 
which the search of the recording layer 4 of the 1 st layer ends. Then, the actuation circuit 1 7 drives the 
collimator lens actuator 46, and makes the beam for record playback focus to the recording layer 4 of the 1st 
layer which is an outermost layer of drum by control of a control circuit 14 based on the focal error signal 
for record playback from the 2nd photodetector 33. 

[0050] The location detection Fo/Tr control circuit 24 calculates the detecting signal to which photo electric 
translation of the spot light 48 was carried out with the 3rd detector 45 at this time from a formula (2), and 
sets up that value as a value (the following, a reference value: Tl) of the recording layer 4 of the 1st layer 
which is a criteria recording layer. And a control circuit 14 drives the collimator lens actuator 46, for 
example, rough-moves the focus location of the beam for record playback to about four recording layer of 
the 2nd layer so that it may become the value which subtracted the predetermined value to this reference 
value. 

[005 1 ] That is, since the location of the 2nd collimator lens 30 and the location of a recording layer have 
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correlation, the collimator lens actuator 46 is driven and the focus location of the beam for record playback 
is rough-moved near [ recording layer 4s(refer to drawing 2 ) ] the k-th layer which exists in the servo layer 
3 direction so that the predetermined value subtracted from a reference value may be calculated from a 
correlation and it may become the value which subtracted the value from the reference value. 
[0052] The movement magnitude of the 2nd collimator lens 30 by the collimator lens actuator 46 at the time 
of a recording layer 4 rough-moving the focus location of the beam for record playback to a detail by one 
layer, if the dimension between layers of the adjoining recording layer 4 is set to deltaZ serves as the value 
Z shown in the following formulas (3). 
[0053] 

Z=(fc/fo) 2xdeltaZ (3) 

Here, fc is the focal distance of the 2nd collimator lens 30, and fo is the focal distance of an objective lens 
26. 

[0054] To about four recording layer of the k-th desired layer, when rough migration calculates [ the focus 
location of the beam for record playback ] the following formulas (4) for the desired value signal Tk to 
reference-value:Tl, it asks, and the 2nd collimator lens 30 is moved with the collimator lens actuator 46 so 
that the detecting signal to which photo electric translation of the spot light 48 is carried out with the 3rd 
detector 45 may make it in agreement with this desired value signal Tk. 
[0055] 

Tk=Tl-(k-l)xZ (4) 

In addition, with the gestalt of this operation, since the optical pickup 20 has migration optical-system 20a 
(for example, in order to amend the focal gap by migration of the 2nd collimator lens 30 in each zone 
location of migration optical-system 20,a of the direction of a path in the zone configuration by which 8 
**** s Q f user areas j n an optical disk 1 were carried out in the direction of a path), the amount of offset 
is added to the desired value detecting signal Tk. When there is no migration optical-system 20a, the amount 
of offset is zero. 

[0056] Dimension between layers deltaZ of the recording layer 4 which fc, above-mentioned fo, and the 
above-mentioned amount of offset are stored in ROM 15 of a control circuit 14, and adjoins calculates the 
servo layer 3 for preformat ****** ? a control circuit 14 calculates a formula (3) and (4) beforehand, and it 
controls to move the 2nd collimator lens 30 with the collimator lens actuator 46. 

[0057] And after rough-moving the focus location of the beam for record playback to about four recording 
layer of the k-th desired layer, the actuation circuit 17 drives the collimator lens actuator 46, and makes the 
beam for record playback focus to the recording layer 4 of the k-th layer by control of a control circuit 14 
based on the focal error signal for record playback from the 2nd photodetector 33. 

[0058] In addition, although a criteria recording layer is used as the recording layer 4 of the 1 st layer which 
is an outermost layer of drum, you may make it rough-move the focus location of the beam for record 
playback to about four recording layer of the k-th layer which exists in the servo layer 3 direction by using 
not only the recording layer 4 of the 1st layer but the recording layer 4 in an outermost-layer-of-drum side as 
a criteria recording layer. 

[0059] Moreover, it is good also as a recording layer 4 (refer to drawing 2 ) of the n-th layer which is an 
innermost layer about a criteria recording layer, and the focus location of the beam for record playback is 
made rough-moved in the direction of an outermost layer of drum in this case. 

[0060] Here for example, data are recoiled within the recording layer 4 of the 2nd layer, and when data are 
in the condition of not recording, in thexecording layer 4 of the 1st layer Servo signal (focal gain / offset) 
data are reproduced in the servo layer 3. And each class, or "with no record (un-recording) n or "those with 
record" for every zone is recognized by CPU 16, and the optimal data are stored in EP-ROM (not shown) in 
which the writing in CPU 16 is possible from the combination of these two data. When information is 
furthermore recorded every recording layer 4 of each zone in the user area of the recording layer 4 of the 1st 
following layer, or after that, aforementioned EP-ROM is rewritten again. 

[0061] Although the graphic display is not carried out, specifically CPU 16 A time amount measurement 
means to measure the elapsed time from [ after the spindle motor 1 8 in the optical recording regenerative 
apparatus 1 1 rotated ] to the standby condition in a typical floor, It has a comparison means [ reference 
value / elapsed time / which was measured by this time amount measurement means ]. It is based on the 
status information of the with of the data (servo signal) which answered the comparison result of this 
comparison means, and were reproduced from the servo layer 3 when elapsed time was less than a reference 
value, and each recording layer 4 "with no record (un-recording)" or "with record." Optimization of the 
writing to EP-ROM etc. is attained about each recording layer 4 in focal gain and focal offset control. 
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[0062] Although there was a problem that adjustment time amount became long and the standby time in a 
typical floor became long as a result when two or more recording layers were optimized for every recording 
layer like before In order to write the data optimized by the servo signal and status information in EP-ROM 
in CPU 16 when elapsed time is less than a reference value while storing information on a servo signal in the 
servo layer 3 beforehand (every recording layer 4 or zone), the standby time in a typical floor can be 
shortened. 

[0063] Next, an operation of the gestalt of this operation constituted in this way is explained. 
[0064] As shown in drawing 9 , if an optical disk 1 is inserted into equipment at step SI, with the optical 
recording regenerative apparatus 1 1 of the gestalt of this operation, loading will be carried out to a 
predetermined location. And if the cartridge 12 which interpolated the optical disk 1 with the cartridge 
detector 1 3 is detected, an optical pickup 20 is located in the most inner circumference of an optical disk 1 at 
step S2. 

[0065] And a revolution of an optical disk 1 is started so that a spindle motor 1 8 may be driven at step S3 
and it may become the revolution to a predetermined specified speed. Then, the 1st light source 19 is turned 
on by step S4 in fields other than the user area of the most inner circumference of an optical disk 1 , and the 
beam for servoes is irradiated at an optical disk 1 . Next, based on the focal error signal for servoes from the 
1st photodetector 28, the focal search to the servo layer 3 and focal control of the beam for servoes are 
started at step S5. 

[0066] And completion waits to reach [ which are waiting and a focus servo about completion of the focus 
servo to the servo layer 3 ] a predetermined rotational frequency with a revolution of an optical disk 1 
slower than a predetermined specified speed at step S7 at step S6 (refer to drawing 1 1 (a)). 
[0067] That is, initial processing of the above-mentioned steps S3-S7 will be ended by the time a revolution 
of an optical disk 1 reaches a predetermined rotational frequency later than a predetermined specified speed. 

[0068] Next, the 3rd light source 44 is turned on at step S8, photo electric translation of the spot light 48 of 
the light beam from the 3rd light source 44 is carried out with the 3rd detector 45, and it outputs to the 
location detection Fo/Tr control circuit 24. And the 2nd collimator lens 30 is moved so that it may be in the 
return condition which exists the spot light 48 of the light beam from the 3rd light source 44 only on 3rd 
light-receiving detection field 45c by step S9. And it waits to be in the return condition which exists only on 
3rd light-receiving detection field 45c at step S10 about the spot light 48 of the light beam from the 3rd light 
source 44. 

[0069] In addition, it is parallel between step S8 - step S10, and may be made to perform initiation and 
completion of the focal search to the servo layer 3 of the beam for servoes of steps S5 and S6, and focal 
control simultaneously. 

[0070] Next, the 2nd light source 29 is turned on in fields other than the user area of the most inner 
circumference by step SI 1 , and the beam for record playback is irradiated at an optical disk 1 . At this time, 
to a recording layer 4, the beam for record playback is in a defocusing condition, and adjusts record power 
of the 2nd light source 29 based on the temperature information from a temperature sensor 34 at step SI 2. 
[0071] The temperature sensor 34 is arranged near the optical disk 1, the signal detected with this 
temperature sensor 34 is incorporated by the control circuit 14 for every fixed time amount, and a 
temperature gradient with the temperature when using it last time is compared with a detail. When this 
compared temperature gradient is more than constant value, rewriting of the indicated value of a record 
power table is performed. That is, the record power table to the truck of the inner circumference in user area, 
a center, and the outermost periphery is recorded on the record means in a control circuit 1 4, and a record 
power table is rewritten by the temperature gradient. 

[0072] Although initial processing of the above-mentioned step S3 - step S7 was performed and processing 
of step S8 - step SI 2 was performed after that after the revolution of an optical disk 1 reached the specified 
speed as shown in drawing 1 1 (b) when performing adjustment of record power conventionally With the 
gestalt of this operation, as shown in drawing 1 1 (a), initial processing of steps S3-S7 will be ended, by the 
time a revolution of an optical disk 1 reaches a predetermined rotational frequency later than a 
predetermined specified speed. Since processing of step S8 - step S12 is performed after that, initial 
processing of adjustment of record power etc. can be performed at a high speed. 

[0073] And a revolution of an optical disk 1 waits to reach a predetermined specified speed at step S12 
(refer to drawing 1 1 (a)). Next, migration optical-system 20a of an optical pickup 20 is moved to a control 
truck (Cont.Tr) from the most inner circumference of an optical disk 1 at step SI 3, and processing is shifted 
to step S14 of drawing 10 . 
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[0074] The migration on a control truck (Cont.Tr) from the most inner circumference of this optical disk 1 
makes the outermost hoop direction of an optical disk 1 seek migration optical-system 20a of an optical 
pickup 20 based on the tracking error signal from the 1 st photodetector 28 of the servo layer 3 by which the 
focus servo is carried out. 

[0075] As shown in drawing 10 , at step SI 4, the spot light 48 of the light beam from the 3rd light source 44 
is changed into the condition that the sp t ot light 48 was located from the return condition on 3rd light- 
receiving detection field 45c and 2nd light-receiving detection field 45b. If "-(S2+S3) SKP1" is filled, 
waiting and a location detecting signal that the location detecting signal by the formula (1) fills "-(S2+S3) 
S1<P1" with step SI 5 At step SI 6, a focal search and focal control of the record playback beam to the 
recording layer 4 of the 1st layer are performed based on the focal error signal for record playback from the 
2nd photodetector 33. The recording layer 4 of the 1st layer which the focus servo completed at step S14 
when it completed which are waiting and a focus servo about completion of the focus servo to the recording 
layer 4 of the 1st layer at step SI 7 is determined as a criteria recording layer, and the value of the above- 
mentioned formula at that time (2) is set up as a reference value. 

[0076] Next, when the inclination detector 23 in an optical pickup 20 detects the inclination of an optical 
disk 1 at step SI 8 and abnormalities are in the inclination of an optical disk 1, predetermined error 
processing is performed and a cartridge 3 is discharged from the inside of equipment. 

[0077] And it judges whether a record playback beam is moved to the desired recording layer 4 at step SI 9. 
When ending processing in not moving a record playback beam to the desired recording layer 4, and moving 
a record playback beam to the desired recording layer 4 With the desired value signal Tk based on the 
above-mentioned formula (4), the 2nd collimator lens 30 is moved by the collimator lens migration section 
3 1 at step S20, and a record playback beam is rough-moved to the desired recording layer 4 by the 2nd 
collimator lens 30. then, the step S21 — the focal error signal for record playback from the 2nd photodetector 
33 — being based — a focal search and focal control of the record playback beam to the desired recording 
layer 4 — performing ~ completion of the focus servo to the recording layer 4 of a request at step S22 — 
waiting and a focus servo — completing— if — step S — migration to the desired recording layer 4 is 
completed by 23, and processing is ended. 

[0078] Thus, with the gestalt of this operation, since initial processing will be ended by the time a revolution 
of an optical disk 1 reaches the number of predetermined revolutions, and processing of adjustment of 
record power is performed after that, initial processing can be performed at a high speed. 
[0079] Moreover, since it is made to rough-move near the recording layer of a request of a record playback 
beam based on a criteria recording layer and a focus servo is performed for a record playback beam to a 
desired recording layer after that after setting up a criteria recording layer, a record playback beam can be 
made to access a desired recording layer at high speed and certainly. 

[0080] Additional remark: A time amount measurement means to measure the elapsed time from revolution 
initiation of said optical disk by said disk revolution means to the standby time in said typical floor, Said 
elapsed time the comparison result within predetermined time from a comparison means [ predetermined 
time / elapsed time / which was measured by said time amount measurement means / said ], and said 
comparison means At the time of a carrier beam By distinction which is not recorded [ the record for every 
zone of said two or more recording layers or two or more of said recording layers, or ] The optical recording 
regenerative apparatus according to claim 3 characterized by having with an optimization means to optimize 
focal gain or the amount of focal offset for every zone of said two or more recording layers or two or more 
of said recording layers. 
[0081] 

[Effect of the Invention] Since said beam for servoes will be made to focus in a servo layer according to the 
optical recording regenerative apparatuj of this invention as explained above by the time the number of 
revolutions of the optical disk according [ the focal control means for servoes ] to a disk revolution means 
reaches the predetermined number of revolutions later than a specified speed, to a three-dimension optical 
recording medium, initial actuation can be performed early and there are certainly a high speed and desired 
effectiveness of the ability to make a recording layer access about a record playback beam. 
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3fc, C<0^-5Pil3±»c^c,nfcn® (^1 W-V 

-in w-v) *>e.*s^i&«ia^4 t^e-^fiK^n 

T^t», •9— 5PS3StfSIHSJl4«, 03»c^-r<fc5 

if- * -bx ? -a-rfBSS^ <fc *> t * o 

[0 0 1 7] -9--^il3^ROM«cO^»c«, 

-^i^'nt-vyhjnt^s, *fc. t?--^ii3 

[0 0 18] «-IBg/l4©|EgS^#«. B73l^Ogl 
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5 

[ooi9] 01 jc^-r<fc?»c, 2(=nfia«Djgs8o)tiBS 

1 £?Uf Lfc*- h y -y S> 1 2 tfgfirtKffASns 

tifc*- h y » v i 2 a*- h y swim i 3 ict t> 
Masn. cco^ftiii^^jsiiHiKi 4tctu^snSo 
[0020] iwsfiijB&i 4»±, mmyuv^uti&fa-z 

[0 02 1] ftfcf-y^y^Ote. ^i7t#S2 0a 
ilS^S2 0bt*^S;t), @^fc#^2 0blc*5 

\z.-M±m\xm\ sfr^smz *u co-y-tfEtr- 

.Milgl niM-^UxXl 9 a^LTJtf^Xi' 1 
«Dg^lPl»c^»prSi^Kl^lR 2 0a \cS. U ft-rw X 
* 1 4>y—#JI 3 

[0 0 2 2] SiTfc. ftMv*Tv72 0^1f¥l2 
Oati, Jtf-fX^ 1 0«#^«Ui-r5f£:«60«^^a 
Jt*ffi«-r5^Wffl)tJli2 l&tfM£&Htf£©Mt5}fr£ 
^^5g*^^2 2fc*>>e>£3«£fcHJ§g2 3£* 
U «€MM2 3titg£MBftOMy3fc©X#>y hJB 

[0 0 2 3] MSHHEgl 4-m4t©MM9«fc!)«*fll 

y S J 3 £SHrt J; 9 tfttiHr 3 £ -5 fcfco T^S. 
[0 0 2 4] Sfc* ftfc!-yi'7'yX2 0<D&»3fc^2 
Oali, Ml WSE1 9A>&Off 1 ay^-^UVXl 9 

a u&tT* x» 1 Kgtt (a* 

-&*l/4i8JME2 5 a^tTM«t5)»l/y 
X26t, JUfcirtlfe?- 2*fctf- Ji?jB3k:-& 

©tt»l/:/X2 6&tf^U>'X7'i'^jLX-^ 27K 
[0 0 2 5] ft*. iSt!ft#tt5 7-2 5tt, AMI'S 

* •?VXL\c£*)\£-L.'£l8.ii?»XL>mffi (1/4 



(4) #M2 0 0 1 -93 1 62 

<S 

fcg«2 5afflD fc«3WH§Ftt©*oy9A3WBIlS*i 
5. 

[0 0 2 6] ■9-— #ffllf-A«0Jt-r^X^ 1 *>>5©H0 
Jttt, »»Jte£» 2 0 a(*3©^U>X2 6Rtfi£gflc 
#14? 7-2 5 Jfefl-LT, @5£*6¥?fc 2 0 b TM 1 a U 
*-*UVXl 9 a*ffl-DTmi?feKaiil2 8lC«tt3« 

[0 0 2 7] B5g}fc§^2 0blc:l3^T«, COM lft 

70 -A©y— #S3'no!)7*— *xttffi%*t-y— 

[0 0 2 8] CO*- #ffl7*-*X!7- m*§Rtjh 
7 7*V^X7-ffli, ffiBMHF o/T r WIPBB 
2 4tffl***U ffiBMiiF o/T riWfflJ|slBS2 4^7 

4 tc7 4— AXlMUCf h 9 » *1g?8tffcH;*jSftSo 
[0 0 2 9] f&lflPlalE&l 4T?fciu COy*— AXlf^lC 
S^ffiBlMSS 1 7 *»J©LT^I6Jt¥» 2 0a rt<D*f 
20 ftbvX/i'fai-i' 2 7£r®i&L*f®l>'>X2 6 5: 

h^yi7lfffili:J:»3ma<Oh7y^»j:-y-^if 

[0030] cicD-y— &my*— *xx7- 

VX2 6«#fel-y-#ffllf-AOy— #13^©^1« 

[0031] *rc. K^*** i omsoffigs 4 km 

30 T. mzXMZ 9 *»&^tStU C«DeSS£JB£— i» 
t±m2aiJpt-^UvX3 0«:^bT. ^B?t#IS2 0 
alCJ;DSgte#tt5^-2 SRVm&U>X2 6ttft 
tT^f-f 1 £0mMOfBS@4tHg»5tl5. 
[0 0 3 2] &ft^5R2 0a-et±±3&Lfc<fc5lc*Hfc 

i/vX2 6^#k:-y-5Pffle— i»ot- jP«3^©^ 

2 0btctt. mSolBS®4k:fBgS^ffle-A^^ 
5-a-Sfci6^23V^-?UVX30 ^ffigS^ffl ^ 
-AOJt$E6^JcitiiS^5=i y l^vX^ibgP3 
40 1 VBtt&tlT^S. C<D3y^-^l^>X^I&SP3 1 

[0 0 3 3] S»S*fflkf-X,O^W^^ 1 fr*><om 
K>mt, &m%&%2 0 artOj»UyX2 6sr/aig 
fi^#14=^-2 5 5/rbT. l^l2 0bT§23 
y*-*U>X3 0^a-3Tev*-;P3 25r^>LTM 
2 ^{Hii 3 3 K «t D ^tt?tl5. 

[0 0 3 4] C<E>SI2#MM3 3T't±, f5^lf^lf 

-aor 0 7U: 0 lESs^ffl L.<omm<o^mm 4 'n 
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RUh^>y*>?x-7-mmt. tts^aiF o/t r^j 

®I|sIES2 4K&tl-£tU ffi««aiF o/T r falSPHIBS 2 
5. 

[0 0 3 5] fUfflUHSSl 4T'li, £<D7*-*7.Vm\c 

m-3%m8)®m 1 7*%>mi,T3v*—2u^x&m& 

3 l^SiSb®2 3l>y-^lxvX3 0*itjIS^Tf3 
g|f^e-Aftffig©f2Si^4 ic^2-i2-5£#k:, 
h 9 * * «*8lc J: •? tcfSSif £J8 tf- A 

[0 0 3 6] 44b, Jtfc!<y*7>y2 0«, &lbft^ 

2 o a £Hseft3^ 20b tzftrnvrcvm-zmm- z 
tLtrfiK ±me>&m%&Jkz o aaya^S2 o 

bW&SBfcf (gig) ft— fcfityclgjjSU 4{*%*f^7 

* 1 ^&#frfc&ft^lg4ftk:^7>yXi:LT&«fc 

[0 0 3 7] gfc, «Srt«S*ft«ltli-r5raS-lr>-9- 

3 4ftWLT43»), ©fiaialESl 4 lt<l(Dfem.4z>V3 4 

^e»^ta«^»cj:o> sg2ftag2 g^iBSff^e- 
[0038] S4k:^-r.t5t, ny^-^uv^ia 

g&3 1tt, S2 3'^- ?UVX3 0*«j$LT^5* 

>l^4 l \cm&Ztitz%&<2Xf 4.2 £, tr>5f;-;l/4 
3ftrt-LTfte-Aftft$K;*t;4 2k:SS«-rs|g3Jt 

ivox#y 8ft^a-rs^3^agg4 5 nu 

0181 7tJ;t)^2 3U^-^u>X3 0t«»c)te#< 

?t?4 2ftitii^Ki-r53yp<-^^>X7^^ax- 

*46t, ^3t*m§84 5©«ffi^JcJ:»>m3JtiE4 
5 0.5Bt/<7-%- fc'W-lcfflmTZ L E Dftftffllig 
ES4 7£fttfM.TVS. 

[0 0 3 9] g!3&ai§g4 5«, 0 5 fc;jVr«fc -5 fc, 3 
OOSfttttUMfe TOftS* 1 S%ttHMm4 5 a, 
Jg2^£fcta8fig4 5 b, $3^tBI«4 5cJ:t) 
«UASnr^«. 443. JS3tttBB4 5KIB&-*\ 06 

* fcttB 7 fc^-T J: 5 feSftflMflffigic «fc !? «ric LT fe 

t>«J«LTfe.fc<,\ 

[004 0] 0 5»C;jVr<i:'5fc, ^3^214 4fr£><Dyt 
lf-A©^7h^4 8li, 3'^-^UVX7^fa 

x-*4 6lc.}:5tt3*<a?tf4 2ftitiHBSi»«:<k *)% 1 
SJtttUifiS«4 5 a, *2£fttt{fjftM4 5 b, Jfl3§ 
XfiMU««4 5 c±ft^l&-r5 0 

[004 1] L E Dftfcm®®4 7 «, mi 
«4 5 a, 82 9%flUH19|i«4 5 b, gr3S%ttttflM 

4 5 cT'S3«4 4*>?><0)te— ^©^sK-y hJt4 8 
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8 

vyemmztu &ttim*§t lxle D^tmmmm4 7 

KOitittU LED3t®J®0ES4 7«. 30©*JStiJfI*i 
[0 0 4 2] Sfc, 30©IJWHI^ttffiBtttfJFo/T 

r^isisBS2 4tcfeta*^nr43») (R4MD , tits 

&ttiF o/T r|iJffiIE8S2 4Tl±^ (1) fC,fct>iS©ft 
ffV\ ini?6511U-<tOSSl4 (H2MD 
ftS^IBSWfc^-rst^lc, A (2) te*&*iMR 

4 6T'Jt¥<Stf 4 2-T4*3-5gl2:3'Jj*-*L'VX3 
oftJUlS-fr. fESJ«£ffle-2*©-&&ffiBftmM©iE 

[00 4 3] (S2+S3) -SI (1) 
S2-S1 (2) 
CC-C, SllS3fc&tiiSS«4 5 a^6©«fflffiftSK 
»2SM&tttBM«4 SbA>&<DttlBffi«S2x fft3§ft 
ttfUWVU 5c35»^«DttHHBftS3fra. 443, %Z3 
&Hi§§4 5ftH6i:bfc«^l±, SC (1) « r (S2a+ 
20 S2b+S3) -SU £49, St (2) It r (S2a+S2 
b) — S 1j £45. 
. [0 0 4 4] l¥3BBKt±, ffiH^tHFo/T rSijai|llK2 

4 aw (i) teiOW»*ff«f\ WWI*te»tJ*»j|p 
088 1 4tf^lm8SftflJPbT:^y;rf-*^vX7•^*- 

6ftfg»u m3%.m4 4^e.^rte-Ato 

X «y h ft 4 8 Wm 3 S3ttttB«« 4 5c ±<0#lC#£E 

+ SffiHtC^ < *tf 4 2 -r4^^ 2 

X3 0ft&«;*tfS (04JC43V>Tt±, Jg2ftai2 9ffll 

JO [0 0 4 5] JWTx C©M3ft^4 4*><=>©fttf-2»© 
X#-y hft4 8»m33&&ktm!*4 5 ciOfthUlrtE 

r 23W-^uyX30©y ^- v«® i: 

[0 0 4 6] 08 ic^-r J: -5 lc, V*—y*mt1t&b 
^3SJtttffi®«4 5"c*>6©«imtS33bcm«fflP1k: 
«LT rs3>P1j i:4t), C©t$^S (1) fc«t5 

(S2+S3) -S1=S3>P1 

t4^T, ffi««iaiF o/T r mm®B&2 4 J:t)MHB 

-#0 ESI 4fctt*$tl5. 

[0 0 4 7] -t-LT, 04k:43^Tiei»0ESl 4©$ijffll 
tCfctJiBi&lIii&l 7*'3'J^ — ^V>'X7'i'^jLX-^ 
4 6!&1»LTS2 3U^- *L^>X3 0ft^23fc«2 
9&£&?t*-S.l:3lci*ttU ^3)t«4 4*»c,0)ttt: 
-MX*y^4 8^m3S7tttai««4 5 c±0& 
(CflFfiE-TSU^— ^E37t3IS4 4*»50Jttf 
-A<DX#->; h>t4 8#3S3£3fctttHS384 5 cS^ 
2SJfe^tb«glgE4 5b±lc{£t{iLf::«5gi:4So f L 
T, ^3§^a®lgE4 5 cSt;^2S^m«R«4 5 

^0 b*»&0«tHffiS2+S3*^fS«P1fc:«UT r S2+ S 
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3>pu tfctK cot**)*. (i) tctsttH^tam 

(S2+S3) -S1=S2+S3>P1 
tHr>X. (ftfi^tflF o/T rtNHIElB2 4«fct)^JfflHlI 

esi 4 unmans. 

[0 0 4 8] 0 4 tfe^T^fflligSS 1 4«D^JfflI 

4 6«rffiI6bT®23U^-^^>X3 0^2)tll2 
9*>SS^S*3K^16U ^3*914 4*>C,©3tir 
h#4 8tfSg3g#8lfJSB#4 5 cRtfSg 

2S^taiwa4 5 b±\cimLtctmfrz. m3Km 

4 4^5©)ttr-i*<DX#«V h#4 8tfgll£#&ffi« 

(i) Kzz&m&mm^w (S2+S3) -si<pit 

fffl&ttiF o/T rfW®ls!B&2 4*ifWffll|II8&l 4 
left LT7 *— iJ X-9"-^«rl3te$-*S MfflHt^-eS S 
7*- AX'S— ^ONfl^W^S. fl/T, 7*- 
*^-9— ^ONm^^gtt^JfflllHlKl 4 UKUhISS 

$ uz/X7?7x. x-* 4 6zmW3hTmH-mv&zm 

1 W-V<DfBSUI 4*^-^5. 

[0 0 4 9] ?LT, ^1 W-VOf2fiJ®4<0-9--^^ 

^T-rsm^p^s®^ {sw&hjf o/t rmwsiB 
& £ -a-s fflfem^ 7?s 5 7 * - * # o n m*§* m 

[0 0 5 0] ttiftUlFo/T r«l»lHllS2 4tt, 
£€<D|g3&ffl§34 5T*X*9 h#4 8£»tmggl2ft 
fcttfflflM*« (2) ,fc»3SigLT-5-<Dtt*glpeSUl 
T-*5gl U-f-¥©IB«i4©* (ttT, filpfit : T 
1) tLTSStS. fLT, ttMUBlRl 4tiC<0gtp 

©IBS® 4 3fi«llcf2©ll^e- AO£«tffiB«Bl$» 
[00 5 1] OSO» ^23'J^U>X3 0©ffii 



(6) 1#B§ 2001-93162 

10 

[0052] piBHcfc. im-rz%zm®4<omMttz 
a z fc-r s mwm&m*-i±<»-£tmtim*mmm 4 

<D 1 A£81*nS««IR«>a 'J l/VXT'^a.X 
-*4 6»C<J;Sm2:3y*-*UVX3 0<DgI&S«. 
JKTOA (3) JcjSffitZtfcSo 
[0 0 5 3] 

Z= (fc/fo) 'XAZ (3) 
CCT», f c«M2rHJ^-*UVX3 0«D^{©(i, 

70 [00 54] ffig<D|g k -VOEflM 4 ifi^fcSfSff 

Ipffi: TltjttLTOT©^ (4) ©igg^rfia-rctk: 
it)*ft« Sg3&ffl84 5W#» hft4 8©}feaa& 

U * U>X3 o*^ft*-*So 

[005 5] 

Tk= T 1— (k-1) XZ (4) 
20 3*2 0 a%WLTMft^ {f9Atf3t-r-r X* 1 rtOn 

3 V *—* 1>>X3 o <D&ibk: A 57*- ax-fiu&fci 
IE-rSfci6k:*7-b<y h«tfBgffifftm«*iTkteing£ 
Sn5. ?tt)fc£K2 0 atffcV^&tt*?*? bS« 
■gaffes. 

[0056] ±fBO f o, f oStf *7-b v hSliSflffiUs! 
88 1 40ROM1 5»c^iW*nTfet). Sfc* BJSfTS 
CM4 4>JMIN1£A Ztiit- #Ji3te**^y7*— 
30 KfetJs (HlPglBl 4t±, 3£ (3) R« (4) % 

^26, 3U^-^P>X7i'^aiX-^4 6JC«t«3®2 
3 y ^ U>X3 0 *gP!6*-*S J: r> KWmikfxv . 

[0 0 5 7] ?LTv maoMkU-f-fr<OSS«4jg^ 

g-3<$Uffi]|HlB&l 4©$iJffllfc«tD, ffiKHlESl 7#ay 

©ISfiUi 4 fcCfi?|ftfflK-A*-ftJ«2**. 
[0 0 5 8] StH2M«SftJ|-?*«£l W 

40 -VOESJii 4 i: -T S bfc*\ m l W ^©ffiMUl 4 K 
H6f, a^JSfl8tcaBS|BSUB4*Sip|BSiBfcUT. 
•9--3PB 3 ■ftfflclbZn k UW-VCOIH®* 4 jfi^tcffiS 

[0 0 5 9] SipfBSJi*SrtiB-Ci6Smn W 

[0 0 6 0] ClT, Mia, M2W^<Df2MUi4F , i 
JO T-r-^^fBSStV ^1 W-V<DfB©/!4T~r 
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— *tf*feg*t<i8©©£t± x v-&® 3 #m*§ 
si^a rgg^ijj %cpui 6tSSaistir*0, c 

(O 2 OCDx-^oe*-&t>-e-^c,g3g*7 f -^ A' CPU 
1 6rtO$At£#€&#Rrfi&&:EP-ROM (0^ 

Stl^^ES^nfckStli, iuffiOEP-ROMtf 
[006 1] HftfcKCfc^ 0^li?tlTI/^V*V CP 

u i 6»i, xmmm£!mwi 1 rt©xfcrvK;i/*-* 1 
UK® t xm 3 ntc?-* cu— #m 

7*-*iZ.*7-*zy h*Uffl!*#f2@^4k:oi,->T. E P 
- R OM^©g€j&#^DS@{bb<0£,n5o 
[0 0 6 2] ft*<a.fc-3k:jg&<DgaJltDMjg{fc*S-|E 

tCPUl 6rt<OEP-ROMlC-9— #{l^i:*t1l1f« 

coo6 3] ^fc. c'DiivicmfS.t-titcxgmvmm 
[o o 6 4 ] 0 9 »c^-r <t ? »c> *nsa©jg/j8<ojtfss 

g£&S 1 1 T*M\ XT'^S 1 T)frr-<X* 1 

T> ii— Y V -y i?®m® 1 3-C)T?r<t X* 1 £l*iif Lfc 

f^Xi' 1 ©[HligJg:^5&-r5o ^TXf-yrs 4TJt 
t^WI ©Srt^corL— »fxy 7tm<o®JgST-M 1 
A 1 9%3ryLT3tf-fX^ 1 IcV— 5pfl§e-A£!l*f 

fa. xf»^s 5-esn jt8smg§2 s^eo-y- 

•9— tf/lS'vcQ?*— ax-9— ^£7*— axfWfiUSrlHi 

[0066] fLT> Xf'^S 6T-9- #®3'\<D7 
*-%xy--#<D5ZTZ&*>. 7*-*>7. J &-#<D5ZT 



(7) ^B82 0 0 1 -93 1 6 2 

(a) &M) o 

[0 0 6 7] -Tft*>^, ±gd<DXry7'S 3~S 7<D*0 

[0 0 6 8] #»C, 7f^S 8T'Sf37ftK4 4%^"V 
U M3^£2g4 4*>e.©JttT-AOX3K'y hft4 8*fg 
3&itigg4 5T?ftBg&UC&«&fflF o/T rf&JfflllHl 
B&2 4fctB2rr5<, ^LT, 9T-^3JtaS4 
4fr£><0>fclf-A©XjK-y hft4 8 fcfg 3 §7fc$fflSS# 
70 4 5 c±W#tc#a-r5y*-V*Q®£fc3«fc'5lCll2 
3U^-3H^vX3 0^K)5-*«. ^LT, Xf-^ 
S 1 0T^3)tS4 4*>C,<JD^lf-A<DX*<y h)fc4 8 

*m3S^ai®igE4 5 c±©*t^E-r«u 

[0 0 6 9] *43, X-r -y^S 5&tf S 6 O+f-jSffl t£ 
- 3J?J1 3 'VD 7 *— i3 Xtf- f- 1 7 * - i3 XfW 

M<Z)Mt>?}RXf$cT*X7-y7'S 8-Xf 7y*S 1 0<DH 

[0 0 7 0] <&»C, Xf-^S 1 1 X'MlH^<0=L— tfx 
20 UTtW©««T^2^2 9fc;i-:/L-Cft7VX* 1 

Xf>y7"S 1 2T?iga-bv+)-3 4 *^©jgSit^k:ScJ 

[00 7 1] PaicH, jSS-lr>i?-3 4t±7tv ? -<Xi' 1 
OiS#»cEMS*iTfc!K Ci0iaS-bV9-3 4T*«tB? 

nrzmmn-&B$fflmicfam®& i4tc<fc-3Tixoii* 
tESi'W-^-y^sijffliiaK 1 4 F*9flDfa@j#afcie^ 

[0 0 7 2] fifcfc. IBg/^'7-©7'i?-vXh«:fT^« 

01 1 cb) t^r«fc-5t, jt^x^ i «oiHie^ 

7S7CD®%mm*fti<\ *:<D&. Xf 77*S 8~7f 

40 01 1 (a) leak? <fc -5t. 7f-y7'S3~S7© 
SJ^St±*rw X^7 1 <9El£tf m5£©S!^0isSt i t) 

7 , S8~Xt7 7'S 1 2©in.a?r|lf7-rs©T, I5S^ 

v-<o7*j*t. bmvwwmmzTitmicm c tttT-z 

[0 0 7 3] *-LT> Xf'yT'S 1 2t'^X^ 1 © 
IeieA , 3T^O^lHrtte©cH:a'rs<0^^O (01 1 

(a) #JS0 „ Xx-vT'S 1 3T-7tkr-y^7'>y7' 
2 0©^1S^^2 0 a«:3tx-<X^ ltDSrt^^?.=i 
50 Vhn- 7Whv-y ^(Cont. Tr)lc^S)^^ 01 0OX 



-7- 



13 

7- y 7 S 1 4 \c*m?Z&fi? 3 . 
[0 0 7 4] C<DJfc7VX* 1 ©gftSi&«e.3VhO- 
;l/h7-y^(Cont. TrJ'NO^Sbtt. 7*- AXtf— 
tlT^59— sPJf 3<D3il3fc&tHg§2 83&>5©h7^ 
v^i7-iflcS^t, )ttf-y^7-y^2 0O^f6^ 

^S2o a«jtf^7? i vmn-miifoK. 

5. 

[007 5] 01 0t^-TJ;-5lC. X-rv^S 1 47? 
m3^©4 4 £.<DX#v> h«4 8*U 

$-is$mfre,X#y h)tt4 8*^3S^W«iS4 5 
c KtfSg 2 3ft£Ui1g8 4 5b ±»C{fcS LtzW&lc V 

t\ ^f^s i (i) »c*s«is«iwm^ 
r (S2+S3) -SKPU *mifr<D*&%. 
mmm* r (S2+S3) -skpu awcsnst, 

Xf77"S 1 6T'ti\ Sft2?fc$ai8§3 3fr5<Df3©f?£ 
ffl7*-AXl7-I^ICl-3fSl UW-VOffiSUf 4 
^0DfBgS^tr-A<O7 a— AXtJ--?-*: 7*— #Xf?J 
ffll^rUffU Xf-^S 1 7-eMl UYi'<OfegJl4'\ 
©7*-*^- jfrDSTPfc^. 7*-A7t-#© 
^T-TSfcx Xf-?7S 1 4tr7a— *X+J-— sStf^T 

^■<Dfc^<3D±i5^ (2) vmzmm&t. L-r^rrs. 

[0 0 7 6] Xf77S 1 S'QitMvi'TvlfZ 

0F*g<Dtg€gSttifg2 3Tft7VX* 1 <D«£*fcmU 
?fc-r-fX* l <5«€k:S#*^5^k:a, 3rS©i7 
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